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Objective: To determine whether menopausal hormone therapy alters the QT interval in primarily
healthy postmenopausal women.

Background: Despite well-known gender differences in myocardial repolarization that include a
longer heart-rate-corrected QT interval (QTC) in women compared to men, the effects of menopausal
hormone therapy on myocardial repolarization in women have not been well characterized.

Methods: We studied 34,378 postmenopausal women participating in the dietary intervention
component of the Women’s Health Initiative. Cross-sectional associations were examined to assess
possible effects of estrogen + progesterone on myocardial repolarization. Women who reported that
they were never treated with menopausal hormone therapy (n = 12,451) were compared to women
with a past use of menopausal hormone therapy (n = 3891), currently taking unopposed estrogen
therapy (n = 9987), or combined current estrogen and progesterone therapy (n = 8049).

Results: Using analysis of covariance, the mean (±SEM) QTC interval was 423.1 ± 0.2 milliseconds
(ms) in those never treated with menopausal hormone therapy, 423.9 ± 0.3 ms in past menopausal
hormone therapy users, 425.6 ± 0.2 ms in those currently on estrogen alone, and 424.0 ± 0.2 ms in
women currently on combined estrogen–progesterone therapy. Differences in mean QTC between
those on estrogen alone and the other three groups were statistically significant. Comparisons of JT
intervals, QT intervals, and linear corrected QT intervals among the groups yielded similar results.

Conclusion: These results suggest that unopposed estrogen in menopausal women mildly prolongs
myocardial repolarization, and the effect is reversed by progesterone. Whether these findings have
clinical significance requires further study. A.N.E. 2004;9(4):366–374

electrocardiology, sex hormones

In the initial description of a formula for the QT
interval corrected for heart rate, Bazett noted that
women had a longer corrected QT interval than
men.1 Although this observation has been repro-
duced several times, the mechanism of this gen-
der difference in the QT interval is unclear.2–7

The gender difference appears at puberty and de-
creases but does not disappear later in life.4 In vitro
studies have reached discrepant conclusions, but
the weight of evidence does not support an acute
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electrophysiologic effect of estrogen, or androgens,
on action potential duration.8,9 Studies also sug-
gest that corrected QT interval (QTC) in the ab-
sence of antiarrhythmic drugs does not vary sig-
nificantly throughout the menstrual cycle. These
findings support the concept that acute electrophys-
iologic effects of estrogen and progesterone are not
responsible for the gender difference in the QT in-
terval.10 In contrast, several reports suggest that
estrogens and androgens can alter action potential
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duration during long-term administration, possibly
through the induction of changes in ion channel
expression or other chronic effects.11–14 In addi-
tion, recent studies suggest that testosterone has
significant effects on myocardial repolarization.15

Therefore, the issue of whether exogenous es-
trogen or progesterone alters QT interval is not
resolved.

The use of menopausal hormone therapy in
women who have very low levels of endogenous es-
trogen and progesterone serves as a clinical model
for examining the electrophysiologic effects of ex-
ogenous hormone use. The purpose of this study
is to conduct a cross-sectional assessment to inves-
tigate whether exogenous hormones alter the QT
interval by examining raw (observed) and heart-
rate-corrected QT intervals (QTC) in a large sam-
ple of postmenopausal women being treated with a
variety of menopausal hormone therapy regimens
compared to women not taking menopausal hor-
mone therapy.

METHODS

Population and Inclusion Criteria

The Women’s Health Initiative is a large study of
postmenopausal women sponsored by the National
Institutes of Health. Details of the Women’s Health
Initiative have been published previously.16,17

Forty clinical centers began enrollment into the
clinical trials and observational study in 1993. The
main goal of the Women’s Health Initiative is to
study risks and benefits of strategies that could po-
tentially reduce the incidence of heart disease, can-
cers, and fractures in postmenopausal women. Be-
tween 1993 and 1998, the Women’s Health Initia-
tive enrolled 161,809 postmenopausal women be-
tween the ages of 50 and 79 years into a set of
clinical trials and an observational study at 40 clin-
ical centers in the United States, as previously re-
ported.16,17 The Women’s Health Initiative trials in-
clude two menopausal hormone therapy arms (es-
trogen alone vs placebo in women with prior hys-
terectomy and combined estrogen–progesterone vs
placebo in women with intact uterus).17 At the
time this study was performed, unblinded ECG
data from the randomized arms were not avail-
able for analysis. The data reported here are,
therefore, restricted to women in the dietary trial
arm of the Women’s Health Initiative who under-
went baseline ECGs and medical evaluations and

who reported on their current and past hormone
use.

Exclusion criteria for the present study were:

1. Overt heart disease defined as major electrocar-
diographic abnormalities, a history of congenital
heart disease, or coronary artery disease. Abnor-
malities were defined based on the Novacode
system.18

2. Subjects taking medications known to alter
the QT interval (including antiarrhythmic
drugs, phenothiazines, tricyclic antidepressants,
terfenadine).

3. QRS duration of more than 120 ms.
4. The use of vaginal estrogen creams.

Data Collection

The following measures were collected: age,
blood pressure, weight, height, time since
menopause, and presence and type of menopausal
hormone therapy. The heart rate, raw QT interval,
QRS duration, and heart-rate-corrected QT inter-
val were determined in standard computerized
fashion and extracted from the Women’s Health
Initiative ECG database. ECGs were obtained at
the enrollment visit. A total of 48,837 participants
enrolled in the dietary modification study of
the Women’s Health Initiative. The exclusions
listed above eliminated 13,893 women enrolled in
Women’s Health Initiative. Fifty-five women were
subsequently excluded from the present analysis
because of missing information on menopausal
hormone therapy use, and 511 women were
excluded because of missing or technically poor
ECG data. The remaining 34,378 women formed
the study sample. These subjects were divided into
four groups as follows:

1. Women who never took menopausal hormone
therapy (no menopausal hormone therapy),

2. Women who had used menopausal hormone
therapy in the past, but are not users at the
present time (past menopausal hormone ther-
apy),

3. Women currently taking hormone therapy with
estrogen alone, and

4. Women currently taking hormone therapy
with combined estrogen and progesterone com-
pounds. Data on specific doses of estrogen or
combined hormone therapy were not available.
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Strict quality control procedures were used for
the ECG acquisition in the core laboratory. QT
measurements were made using two different
ECG programs, the Marquette 12SL program (GE
Marquette, Milwaukee, WI) and the Dalhousie
ECG program. Both of these programs measure the
QT interval as a global interval using algorithms
based on derived spatial magnitude functions. QT
measures differ by 40 ms or more and 2.6% of the
ECGs, in most instances due to partially overlap-
ping T waves and U waves. An algorithm was used
for the ECGs to select QT measurements that were
closer to the rate-adjusted normal median values. In
all the cases the QT measurement by the Marquette
12SL program was retained for analysis because
overall measurement variability was smaller than
the other program. All ECG program and QT mea-
surements were verified using interactive graphics
terminals with manual overreading.

Statistical Analysis

The primary endpoints in the study were differ-
ences in raw and corrected QT interval and JT in-
terval among the four groups. The JT interval was
obtained by subtracting the QRS interval from the
QT interval. The corrected QT interval was calcu-
lated using Bazett’s method.1 Despite some limita-
tions, Bazett’s correction has been the most widely
used formula for correcting the QT interval and ap-
pears to perform well, except at extremes of heart
rate.1,19,20 Thus, we also used a two-stage linear
correction for QT intervals (QTLC) based upon a
method initially described by Sagie.21 Since fewer
than 0.5% of subjects had heart rates greater than
100 beats per minute, and because in a prior study
we demonstrated that a two-stage linear correction
performed as well as a three-stage correction, we
utilized the two-stage linear correction.19 After sep-
arate linear fits were performed at heart rates less
than 60 and a heart rate of 60 to 100 beats per
minute (bpm), the QT interval was corrected to a
heart rate of 60 bpm as previously described.19

In addition to comparing QT intervals among
the four groups, we also performed a heart-rate-
independent analysis.19 The large number of sub-
jects included in the present study allowed us to di-
vide heart rate into 5-bpm bins from 50 to 95 bpm
and perform separate comparisons among the four
groups in each heart rate bin. There were too few
subjects with heart rates lower than 50 bpm and
above 95 bpm to allow analysis in those heart rate

ranges. These comparisons do not require any cor-
rection of the QT interval. Analysis of variance and
Bonferroni’s method were used to compare differ-
ences among the four groups. For these compar-
isons, P < 0.05 was considered significant.

Data are presented as mean ± SEM. Analysis
of variance was used to compare differences in
QRS, QT, QTC, QTLC, and JT intervals. Small dif-
ferences in demographic and clinical characteris-
tics between the four groups were detected at P
< 0.05. Therefore, analysis of covariance was also
used to assess the effects of menopausal hormone
therapy on QRS, QT, QTLC, and JT intervals; the
covariates were age, systolic and diastolic blood
pressure, and body mass index. One hundred fifty-
nine subjects (<0.5%) were missing either height,
weight, systolic blood pressure, or diastolic blood
pressure values. The covariate-adjusted compar-
isons were made in the remaining 34,219 subjects.
Bonferroni’s method was used to compare dif-
ferences in the unadjusted and covariate-adjusted
means among the groups. All statistical tests were
two tailed; P < 0.05 was regarded as statistically
significant.

RESULTS

Baseline Characteristics

Characteristics of the study population are
shown in Table 1. Due to the large numbers of
women in the study sample, relatively small differ-
ences in several of the baseline variables were sta-
tistically significant. These differences were taken
into account in subsequent statistical analyses to
adjust for potential confounding effects on the ECG
variables of interest.

Raw (Non–Heart-Rate–Corrected) QT
Interval

Unadjusted QT intervals among the groups are
shown in Table 2, and covariate-adjusted raw QT
intervals are shown in Table 3. Women currently
taking estrogen therapy alone had a longer raw
QT duration than those never on menopausal hor-
mone therapy, past users of hormone therapy, and
those currently taking menopausal hormone ther-
apy. The difference between means of the longest
and shortest QT duration was 4.0 ms or approx-
imately 1%. Except for the estrogen-only group,
there were no significant differences among the re-
maining groups in either the unadjusted or adjusted
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Table 1. Demographic Characteristics of 34,378 Postmenopausal Women in the Dietary Arm of the Women’s
Health Initiative

Characteristic No MHT Past MHT EST COMB

Age (year) 63.2 ± 0.1 63.7 ± 0.1∗ 61.5 ± 0.1∗,† 59.8 ± 0.1∗,†,‡

Weight (kg) 77.8 ± 0.2 75.8 ± 0.3∗ 75.0 ± 0.2∗ 72.8 ± 0.2∗,†,‡

Height (cm) 161.8 ± 0.1 162.0 ± 0.1 162.3 ± 0.1∗ 163.0 ± 0.1∗,†,‡

BMI (kg/m2) 29.6 ± 0.1 28.8 ± 0.1∗ 28.3 ± 0.1∗,† 27.3 ± 0.1∗,†,‡

BSA (m2) 1.82 ± 0.002 1.80 ± 0.003∗ 1.79 ± 0.002∗ 1.78 ± 0.002∗,†,‡

SBP (mm Hg) 128.2 ± 0.2 127.6 ± 0.3∗ 127.5 ± 0.2 ∗,† 123.9 ± 0.2 ∗,†,‡

DBP (mm Hg) 76.1 ± 0.1 75.6 ± 0.2∗ 76.0 ± 0.1 75.0 ± 0.1 ∗,†,‡

HR (bpm) 66.2 ± 0.1 66.0 ± 0.2 65.4 ± 0.1 ∗,† 65.7 ± 0.1∗

BMI = body mass index; BSA = body surface area; COMB = combined estrogen and progesterone therapy; DBP = diastolic
blood pressure; EST = estrogen therapy; HR = heart rate; MHT = menopausal hormone therapy; SBP = systolic blood pressure.
Data are expressed as mean ± SEM.
∗ P < 0.05 versus no MHT, † P < 0.05 versus past MHT, ‡ P < 0.05 versus EST.

raw QT intervals. Thus, the group being treated
with estrogen in combination with progesterone
had QT intervals similar to the no previous or cur-
rent estrogen groups.

Heart-Rate–Adjusted QT Interval (QTC
and QTLC)

The unadjusted and covariate-adjusted QTC in-
tervals according to menopausal hormone therapy
usage are shown in Tables 2 and 3, respectively.
As with raw QT intervals, estrogen-alone users had
a longer QTC interval than the other menopausal
hormone therapy groups for both unadjusted and
covariate-adjusted QTC intervals (Fig. 1 and Table
3). The unadjusted heart-rate–corrected QTC inter-
val was significantly shorter in patients on com-
bined menopausal hormone therapy compared to
women never treated with menopausal hormones
or past users of menopausal hormone therapy.
However, QTC differences were no longer detected
after covariate adjustment. Thus, QTC differences
paralleled raw QT differences. Using Bazett’s cor-
rection, 5.0% of the subjects not taking menopausal
hormone therapy, 5.6% of past menopausal hor-

Table 2. Unadjusted Repolarization-Related ECG Variables by Hormone Use Category

ECG Interval No MHT Past MHT EST COMB

QRS (ms) 85.6 ± 0.1 85.5 ± 0.1 86.0 ± 0.1 85.0 ± 0.1
QT (ms) 406.5 ± 0.3 407.5 ± 0.5 410.3 ± 0.3∗ 406.5 ± 0.3
QTC (ms) 423.8 ± 0.2 424.3 ± 0.3 425.6 ± 0.2∗ 422.7 ± 0.2∗,†,‡
QTLC 415.8 ± 0.2 416.3 ± 0.3 417.9 ± 0.2∗ 415.0 ± 0.2
JT (ms) 321.0 ± 0.3 322.0 ± 0.5 324.3 ± 0.3∗ 321.5 ± 0.3

EST = estrogen therapy; COMB = combined estrogen and progesterone use; MHT = menopausal hormone therapy.
∗ P < 0.05 versus no MHT, † P < 0.05 versus past MHT, ‡ P < 0.05 versus EST.

mone therapy users, 5.4% of estrogen users, and 4%
of combined menopausal hormone therapy used
had QT intervals ≥460 ms.

Utilizing the linear correction of QT interval
rather than Bazett’s correction resulted in similar
observations. When adjustment for covariates was
not performed, the corrected QTLC interval was
415.8 ± 18.5 ms in women who were not tak-
ing menopausal hormone therapy, 416.3 ± 18.4 in
past menopausal hormone therapy users, 417.9 ±
18.8 in estrogen users and 415.0 ± 17.3 in those
who took combined menopausal hormone ther-
apy. After adjustment for covariates, similar results
were obtained (Fig. 2). In both adjusted and un-
adjusted analyses, subjects not taking menopausal
hormone therapy and past users of menopausal
hormone therapy had similar QTLC intervals. Pa-
tients taking estrogen had QT intervals that were
significantly longer than the other three groups
(P < 0.01), and those taking combined menopausal
hormone therapy had QTLC that tended to be
shorter than the other two groups (P = 0.06;
Fig. 2). Using the linear correction, 1.7% of the
subjects not taking menopausal hormone therapy,
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Table 3. Repolarization-Related ECG Variables by Hormone Use Category, Adjusted for Multiple Covariates

ECG Interval No MHT Past MHT EST COMB

QRS (ms) 85.5 ± 0.1 85.6 ± 0.1 86.0 ± 0.1† 85.2 ± 0.1†,‡,§
QT (ms) 406.8 ± 0.3 407.4 ± 0.5 410.3 ± 0.3† 406.3 ± 0.3
QTC (ms) 423.1 ± 0.2 423.9 ± 0.3 425.6 ± 0.2† 424.0 ± 0.2
QTLC 415.8 ± 0.2 416.3 ± 0.3 417.9 ± 0.2† 415.0 ± 0.2
JT (ms) 321.3 ± 0.3 321.8 ± 0.5 324.3 ± 0.3† 321.1 ± 0.3

Covariates used were age, systolic and diastolic blood pressure, and body mass index. COMB = combine estrogen and
progesterone use; EST = estrogen use alone; MHT = menopause hormone therapy.
† P < 0.05 versus no MHT, ‡ P < 0.05 versus EST, § P < 0.05 versus Past MHT.

1.9% of past menopausal hormone therapy users,
2.0% of estrogen users, and 1.3% of combined
menopausal hormone therapy used had QT inter-
vals ≥460 ms.

Heart-Rate–Independent Analysis

Heart-rate–independent analysis of the QT inter-
val was also performed both before and after cor-
recting for covariates. The QT interval in women
taking menopausal hormone therapy ranged from
1.0 to 3.5 ms, longer than in the other groups
(P < 0.05 for each comparison) except in the
bin with heart rates between 80 and 84 bpm.
In this bin, there were no significant differences
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Figure 1. Comparisons of QTC intervals (using Bazett’s
correction) in four menopausal hormone therapy groups.
The figure shows QTC intervals after adjustments for co-
variates. Subjects taking unopposed estrogen therapy
had a QTC interval that was longer than that in the three
other groups (P < 0.05). Data are shown as mean ±
SEM. COMB = combine estrogen and progesterone use;
EST = estrogen use alone; MHT = menopause hormone
therapy.

among the four groups. After correction for co-
variates, the corrected QT interval in women tak-
ing estrogen was 0.9 to 3.5 ms, longer than any
other group (P < 0.05 for each comparison) ex-
cept in the heart beat range of 80 to 84 bpm
(Fig. 3). Subjects taking combined menopausal hor-
mone therapy had QT intervals similar to those
not taking menopausal hormone therapy and past
users.

QRS Duration

The unadjusted mean QRS duration for each of
the groups is shown in Table 2. There was a 1%
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Figure 2. Comparisons of linear corrected QT intervals
among four menopausal hormone therapy groups. Sub-
jects taking unopposed estrogen therapy had a QTLC
that was significantly longer than those not taking
menopausal hormone therapy or are past menopausal
hormone therapy users. Subjects taking combined HRT
had a QTLC that tended to be shorter than the other three
groups (P = 0.06). Data are shown as mean ± SEM. ∗P <
0.05. COMB = combine estrogen and progesterone use;
EST = estrogen use alone; MHT = menopause hormone
therapy.
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Figure 3. Heart-rate–independent analysis. Mean difference in QT interval (in percent) between the three
other groups and those who had never taken menopausal hormone therapy. Data are shown in heart rate
bins of 5 bpm from 55 to 94 bpm. In almost all bins, subjects taking unopposed estrogen therapy had QT
intervals that were longer than each of the other groups. See text for details. Data are shown as mean ±
SEM. COMB = combine estrogen and progesterone use; EST = estrogen use alone; MHT = menopause
hormone therapy

difference in QRS duration among the groups.
Women taking combined estrogen and proges-
terone therapy had the shortest QRS duration
and those on estrogen alone had the longest
QRS duration. Those taking estrogen alone also
had significantly longer QRS durations than
those taking no menopausal hormone therapy
or past users of menopausal hormone therapy
(Table 2). In addition, the QRS duration was
significantly shorter in those currently taking
combined estrogen and progesterone than ei-
ther past users of menopausal hormone ther-
apy or those taking no menopausal hormone
therapy.

The covariate-adjusted mean QRS duration for
each of the groups is shown in Table 3. Again,
those taking estrogen alone had significantly longer
QRS durations than the other three groups. How-
ever, differences between those taking combined

estrogen and progesterone and either past or
no menopausal hormone therapy use were not
significant.

JT Interval

The JT interval was also examined because of
differences in baseline QRS duration. The mean
JT intervals according to menopausal hormonal
therapy usage are shown in Table 2 (unadjusted)
and Table 3 (covariate adjusted). The differences
were similar to those for the raw QT interval in
both the unadjusted and covariate-adjusted com-
parisons. Estrogen-alone users had JT intervals
that were 2.2 to 3.3 ms longer than each of the
three other menopausal hormonal therapy groups
and, in all cases, the differences were signifi-
cant (Table 3). There were no significant differ-
ences among the remaining groups in either the
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unadjusted or adjusted JT intervals. Thus, differ-
ences in JT intervals were similar to those seen in
QT intervals.

DISCUSSION

Main Findings

The present study suggests that unopposed es-
trogen therapy has a small but measurable effect
in prolonging myocardial repolarization in post-
menopausal women. This effect was present and
similar whether the QT interval, corrected QT in-
terval, or JT interval was examined. It was also
similar using Bazett’s correction, a linear correc-
tion, or heart-rate-independent analysis. Adjusting
for covariates of age, blood pressure, and body mass
index did not alter the effects associated with es-
trogen alone. In contrast, women taking combined
menopausal hormone therapy had similar QT inter-
vals to those not taking menopausal hormones, and
the QT interval was shorter than that in women tak-
ing estrogen alone. Although the effects were small,
the data also suggest that progesterone antagonizes
the effects of estrogen on myocardial repolarization
and may block prolongation of repolarization seen
with estrogen. A small, but statistically significant,
difference was also detected with estrogen use on
the QRS duration both before and after covariate
adjustment. The QRS was slightly longer in cur-
rent estrogen users compared to the other groups
of women. However, since JT intervals were also
longer in the estrogen therapy group, the differ-
ences in QT interval noted were not solely due to
differences in QRS duration.

Prior Studies

In previous work, menstrual-cycle-associated
variability in the QT interval was studied, and there
were no effects seen on the QT interval in the base-
line state although there was a tendency for the
QT interval to be shorter in the luteal phase.10 Al-
though Rodriguez showed a differential response
to the potassium channel blocking drug ibutilide at
different times in the menstrual cycle, they con-
firmed observations on the lack of menstrual cy-
cle variability in the QT interval in the absence of
medication.22 These data suggest that naturally oc-
curring short-term fluctuations in estrogen and pro-
gesterone in premenopausal women do not signif-
icantly alter the QT interval. However, the trends
seen in our prior data and the lesser QT prolonga-

tion response to ibutilide in the luteal phase of the
menstrual cycle22,23 do indicate a possible effect of
progesterone on myocardial repolarization.

Prior data regarding the effect of menopausal
hormone therapy on myocardial repolarization
have not been entirely consistent. In an observa-
tional study of approximately 400 postmenopausal
women, we examined the QT interval in patients on
estrogen-only therapy, the combination of estrogen
and progesterone therapy, and on no hormone ther-
apy. We found no significant differences among the
QT interval in the three groups. However, based on
the sample size in that study, we indicated that the
study was powered to detect differences of 8 ms or
more.6

A small study by Haseroth suggested that es-
trogen usage in postmenopausal women resulted
in longer QTC intervals than in postmenopausal
women taking no hormones or taking progesterone
in combination with estrogen. This study only in-
cluded approximately 20 subjects in each group
and found a 30-ms difference in the QTC interval
between the control group and those on estrogen
therapy alone without inclusion of covariate adjust-
ment.24 However, these results were not found in
prior studies.25 While it is well known that women
are at a greater risk for torsades des pointes than
men, it has been suggested that this difference is
primarily due to the “protective” effects of testos-
terone15,26,27 rather than the effects of estrogen or
progesterone on myocardial repolarization. How-
ever, an experimental study by Drici et al. sug-
gested that estrogen could also exert effects on my-
ocardial repolarization.12

Present Study

The present study includes a larger number and
more diverse group of women than any other
of the prior reports, and demonstrates that post-
menopausal use of both estrogen and progesterone
appear to have small but measurable effects on my-
ocardial repolarization. Although there were some
differences in baseline demographic characteris-
tics among the groups, the large number of sub-
jects and the analysis of covariance to control for
these differences strongly suggest that estrogens
prolong myocardial repolarization by 0.5% to 1% in
postmenopausal women without overt evidence of
structural heart disease. While the difference was
small, it persisted despite adjustment for a number
of potentially confounding covariates. In addition,



A.N.E. � October 2004 � Vol. 9, No. 4 � Kadish, et al. � Hormone Replacement and QT Interval � 373

women who had received past hormone therapy
and who had similar demographic characteristics
to those on current hormone therapy had corrected
QT intervals that were similar to those women
who never used hormones. These observations sug-
gest that differences in characteristics among the
groups cannot explain the effects of estrogen. In
contrast, women taking combined hormone ther-
apy with estrogen and progestins had QT intervals
that were similar to those who were not on hor-
mone therapy (despite the use of estrogen). This
suggests that progesterone protects against the QT-
prolonging effects of estrogen as it does against the
QT-prolonging drug ibutilide, although the precise
ionic mechanism responsible for these effects can-
not be determined from the results of the present
study. However, the magnitude of the effect (3–4
ms) is not adequate to completely explain gender
differences in the QT interval that usually aver-
age 10 ms or more.1,4,7,10,19 The QRS duration was
also larger in subjects taking estrogen. The differ-
ence persisted after adjustment for covariates. The
mechanism of this difference remains to be deter-
mined.

Limitations

No prior studies have carefully examined the ef-
fect of menopausal hormone therapy on QRS du-
ration. Although the effects on QRS duration were
small, they persisted despite covariate adjustment.
The mechanism of this effect remains to be de-
termined. One significant limitation to the present
study is that it is a cross-sectional study of a sam-
ple of apparently healthy postmenopausal women
at a single point in time. Thus, the results are po-
tentially subject to differences in the demographic
characteristics of the different groups of women.
However, the large number of subjects in covari-
ate analysis should minimize this limitation. The
randomized hormone therapy portions of Women’s
Health Initiative will provide the opportunity to
test this observation by using pre- and postinterven-
tion ECGs in women randomized to either estrogen
alone or estrogen plus progesterone. Although the
combined menopausal hormone therapy arm of the
study has been unblinded,17 the estrogen-only arm
continues and unblinded data are not available.

Implications

While the effects noted were small and not ad-
equate to explain the gender differences reported

previously in corrected QT interval between men
and women, they do indicate effects of estrogen
and progesterone on myocardial repolarization that
could potentially affect the use of hormone therapy
in large populations of postmenopausal women. In
particular, women whose baseline QT interval is
borderline prolonged may be at greater risk (even
though the QT interval is “normal”) from unop-
posed estrogen therapy than women whose QT in-
terval is shorter. The finding of QT intervals dur-
ing combined estrogen and progesterone adminis-
tration that were indistinguishable from QT inter-
vals of women not taking any hormones would also
lead us to speculate that combined menopausal hor-
mone therapy did not have a QT-prolonging ef-
fect in the randomized portion of the Women’s
Health Initiative and, therefore, QT effects could
not explain any of the observed differences in car-
diac event rates between placebo and combined
menopausal hormone therapy.17 Women have a
higher risk of torsades de pointes that men.27 It
is possible that sensitivity to antiarrhythmic drugs
could be affected by hormonal concentrations. Fi-
nally, future studies of menopausal hormone ther-
apy use should be aware that only small levels of
QTC changes should be expected and that the type
of menopausal hormone therapy may alter the re-
sponse of myocardial repolarization to menopausal
hormone therapy.
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